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Presentation Overview

ÅDevelopments without Public Wastewater. 

ÅOverview of Onsite Wastewater Options.

ÅStormwater Minimum Design Criteria and 

Stormwater Control Measures Not Reviewed

ÅOn-Site Wastewater ï Stormwater Conflicts.

ÅModel/Methodology to Optimize Design (PPPPPP).

ÅCase Studies
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Why On-Site Community System

ÅPOTW is not available.

ÅOften preferred over individual on-site systems.

ÅAllows for concentrated development (cluster, 

conservation, etc.) .

ÅMaximizes open or natural areas.

ÅEnvironmentally friendly (groundwater recharge, 

irrigation of natural or landscaped areas, reuse, 

other).

ÅOperation and maintenance often provided by 

private utility or contractor. 



Site Restrictions
ÅSoil Restrictions.

ÅSetbacks: Wells, Property Lines, Water Features, Land 

Features, Pool, Easements, etc.

ÅChallenging Topography.

ÅContiguous Available Area.

ÅClientôs Unrealistic Expectations.
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Soil Restrictions
ÅDepth to Bedrock or Restrictive Layer.

ÅDepth to Seasonal High Water.

ÅBad Soils.

ÅDisturbed Soils or Fill.

ÅOther.
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Regulations
ÅNCDHHS ï Subsurface

ï15A NCAC 18E: WASTEWATER TREATMENT 

AND DISPERSAL SYSTEMS

ÅNCDEQ ï Surface

ï15A NCAC 02T: WASTE NOT DISCHARGED 

TO SURFACE WATERS

ï15A NCAC 02U: RECLAIMED WATER
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Benefits of Reuse, Advanced 

Pre-Treatment

ÅIncrease Loading.

ÅDecrease Setbacks.

ÅBeneficial Reuse:  Irrigation, Etc.

ÅAllows for Drip and Spray Irrigation.

ÅFencing may not be Required.
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Reuse, Advanced Pre-Treatment
ÅAerobic/Activated Sludge (Extended Aeration, 

Sequencing Batch Reactor, Etc.)

ÅRecirculating Media Filter.

ÅMembrane Bio-Reactor.

ÅNutrient Removal.

ÅDisinfection:  Chlorination or Ultra-Violet.
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Aerobic Treatment
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Recirculating Media Filter
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Membrane Bio-Reactors
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Methods Of Subsurface Dispersal

ÅSubsurface: 
ïConventional Gravity.

ïPressure Manifold.

ïLow Pressure Pipe.

ïChamber.

ïPanel Block.

ïDrip Irrigation.

ïSynthetic ñStoneò.

ïSand Lined Trench.

ïOther.
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Conventional Gravity

MacCONNELL
& Associates, P. C.



Pressure Manifold
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Low Pressure Pipe (LPP)
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Chamber System
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Panel System
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Drip Irrigation
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Synthetic Stone
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Flow Equalization
ÅReduce Treatment and/or Dispersal 

Requirements.

ÅExamples:  Schools Churches, Camps, Etc.
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Flow Reduction
ÅRegulations:  NCDHHS & NCDEQ.

ÅRules Based on Pre-Water Conservation 

Fixtures.

ÅBase on Fixtures and/or Historical Data.

ÅPE Documentation.

ÅCan Re-Rate System.
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Conflicts with Stormwater and 

On-Site Wastewater
ÅVertical and Horizontal Regulatory setbacks.

ÅPiping Conflicts and Separation.

ÅUse of better soils.

ÅSiting considerations.

ÅCan Re-Rate System.
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Model to Optimize Design (PPPPPP)
(Prior Proper Planning Prevents Piss Poor Performance)

ÅSite Features (Easements, Wetlands, Structures, Etc.)

ÅLocal UDO/Zoning & Meet with Officials.

ÅPreliminary Soils Evaluation.

ÅPreliminary Well Site Approval and Drilling.

ÅNCDEQ, NCDHHS ï On-Site,  & Local Rules.

ÅConcept Plan Based on Above.

ÅPreliminary Plat.

ÅConstruction Plans and Permits.

MacCONNELL
& Associates, P. C.





We Became Part of the Original Team 

Late in the Process
ÅWe were brought to the Team at the request of the 

Soil Scientist who did not have confidence in Site 

Engineer with respect to on-site systems.

ÅSite Engineer had already developed and gotten 

approvals for site plan.

ÅNo consideration for suitability of soils nor how 

much area would be required for drain fields.

ÅSoils work was not completed.

ÅOnly responsible for water and wastewater systems.



Problems with Original Site Plan

ÅHouses/Roads/Farm Area Located in Better Soils.

ÅAreas designated for Drain Fields were arbitrary.

ÅNot enough Drainfield Area to Support 

development. 

ÅDrip Lines running up gradient, not on contour.

ÅSubdivision laid out as if it was on municipal sewer.

ÅNCDOT roads with curb and gutter which were not 

in line with price point of homes.

ÅWastewater Collection System had to be routed 

around Stormwater and Other Structures.




